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HIILFLHQWZDWHUXVHDQGUHXVHLQRUGHUWRLPSURYHKRXVHKROGEXVLQHVVDQGVRFLHWDODZDUHQHVVWRLQGXFHFKDQJHVLQ
FRQVXPHU EHKDYLRU DQG WR HQDEOH WKH LQWURGXFWLRQ RI LQQRYDWLYH UHVRXUFH DQG GHPDQGPDQDJHPHQW VFKHPHV DQG
DGDSWLYHSULFLQJLQFHQWLYHV>@7KH:,6'20SURMHFWLQWHQGVWRDSSO\DQGWHVWDQLQWHOOLJHQW,&7V\VWHPIRUUHDO
WLPHDEVWUDFWLRQ	GLVFKDUJHPRQLWRULQJFUHDWLQJDQRSHQVFDODEOHPDUNHWDEOHDQGXVHUIULHQGO\V\VWHPWRRSWLPL]H
ZDWHUUHVRXUFHPDQDJHPHQWDQGUHSODFHWKHFXUUHQWOLFHQVLQJDEVWUDFWLRQV\VWHP
7KLV :,6'20 FRQFHSW LV EDVHG RQ DQ LQQRYDWLYH FRPELQDWLRQ RI YDULRXV ,&7 VROXWLRQV WR LQWHJUDWH ZDWHU
GLVWULEXWLRQVHQVRUPRQLWRULQJDQGFRPPXQLFDWLRQVHPDQWLFPRGHOVXVLQJRQWRORJ\WRVHUYHDVLQWHOOLJHQWOLQNDJHV
WKURXJKRXWWKHHQWLUHIUDPHZRUNDQGDFRQWURODFWXDWLRQFDSDELOLW\WRLPSURYHWKHPDQDJHPHQWRIZDWHUUHVRXUFHV
7KLVZLOOEHDFKLHYHGE\LQWHJUDWLQJUHDOWLPHNQRZOHGJHDERXWZDWHUFRQVXPSWLRQDWGRPHVWLFFRUSRUDWHDQGFLW\
OHYHODQGE\HQDEOLQJVXEVHTXHQWO\WKHLPSOHPHQWDWLRQRIHIILFLHQWUHVRXUFHDQGGHPDQGPDQDJHPHQWVWUDWHJLHVDQG
SULFLQJ VFKHPHV 7KHVH LQQRYDWLYH WHFKQRORJLHV LQFOXGLQJ VPDUW ,&7 FRPSRQHQWV DQG GHFLVLRQ VXSSRUW V\VWHP
DLPLQJDWWKHLQWHJUDWLRQRIZDWHUGLVWULEXWLRQUHDOWLPHVHQVRUPRQLWRULQJDQGKLJKSRZHUFRPSXWLQJQHWZRUNVZLOO
DOORZWRDLPSURYHKRXVHKROGEXVLQHVVDQGVRFLHWDODZDUHQHVVELQGXFHFKDQJHVLQFRQVXPHUEHKDYLRUFHQDEOH
WKH LQWURGXFWLRQ RI LQQRYDWLYH UHVRXUFH DQG GHPDQGPDQDJHPHQW VFKHPHV G SDYH WKH ZD\ WR DGDSWLYH SULFLQJ
LQFHQWLYHVDQGHGHYHORSDQGGHPRQVWUDWHZLGHO\DSSOLFDEOHFRQFHSWVIRUHQHUJ\UHFRYHU\IURPZDWHUXVHHQKDQFLQJ
WKHZDWHUHQHUJ\QH[XV
7KH:,6'20LQWHJUDWHGIUDPHZRUNZLOOEHILUVWPRGHOOHGDQGVLPXODWHGIRUGLIIHUHQWW\SRORJLHVRIZDWHUQHWZRUNV
DQGEXLOGLQJVDQG WKHQ WHVWHGDW DQ LQWHUPHGLDWH OHYHO LQD IXOOVFDOHH[SHULPHQWDO IDFLOLW\ LQ)UDQFH $48$6,0
EHIRUHEHLQJILQDOO\LQVWDOOHGPRQLWRUHGDQGHYDOXDWHGLQWZRSLORWSURMHFWV±LQ&DUGLII8.DQG/D6SH]LD,WDO\
7KHVHGHPRQVWUDWRUVZLOOEHXVHGWRVKRZWKHEHQHILWVRIWKHQHZLQWHJUDWHGFRQFHSWEXWDOVRWRYDOLGDWHPRGHOVDQG
WHFKQRORJLHVLQRUGHUIRUWKHFRQFHSWWREHHDVLO\UHSOLFDEOHWKURXJKRXWDOOFRXQWULHVDQGGLIIHULQJ(XURSHDQDUHDV
0RWLYDWLRQ
,WLVWRGD\UHFRJQL]HGWKDWZDWHUSURGXFWLRQVRXUFLQJDQGVWRUDJHGLVWULEXWLRQDQGFRQVXPSWLRQGRHVQRWSURFHHG
E\ RSWLPL]LQJ UHVRXUFH DYDLODELOLW\ RU SURWHFWLRQ RI WKH HQYLURQPHQW DV UHTXLUHG E\ GLIIHUHQW (8 DQG QDWLRQDO
OHJLVODWLRQVVXFKDVWKH:DWHU)UDPHZRUN'LUHFWLYH7KHUHDUHQRVXVWDLQDEOHPHFKDQLVPVWRDGDSWWRXQSUHGLFWDEOH
ZHDWKHUSDWWHUQVLQGXFHGE\FOLPDWHFKDQJH>@DQGWRDGGUHVVIXWXUHGHPDQGWKURXJKSRSXODWLRQJURZWKDQGIRRG
VHFXULW\&RQVLGHULQJWKHFXUUHQWSRSXODWLRQJURZWKDORQJZLWKWKHJURZLQJXUEDQL]DWLRQRIRXUVRFLHWLHVWKHUHLVDQ
XUJHQWQHHGIRUPRUHHIILFLHQWZDWHUPDQDJHPHQWWRGHDOZLWKPRUHFRPSOH[ZDWHUIDFLOLWLHVLQQHZEXLOGLQJVDQGWKH
GHWHULRUDWLRQRIH[LVWLQJZDWHULQIUDVWUXFWXUHZLWKWKHREMHFWLYHVWRDUHGXFHWKHZDWHUDEVWUDFWHGIRUXVHLQEXLOGLQJV
ESURPRWHZDWHUVDYLQJVFVWRSZDVWDJHDQGGIDFLOLWDWHFRPSDUDELOLW\RIWKHEXLOGLQJ
VSHUIRUPDQFH7KHDELOLW\
WRSURYLGHDSSURSULDWHPHDQV WR LQWHOOLJHQWO\PRQLWRU WKHZDWHU QHWZRUNDQGDQDO\]H UHDO WLPH LQIRUPDWLRQ VPDUW
WHFKQRORJLHVZLOOSURYLGHRSWLPL]HGDOWHUQDWLYHVWRWDNHEHWWHUDFWLRQVWREDODQFHWKHFRQIOLFWEHWZHHQZDWHUGHPDQG
DQGSURYLVLRQ >@ ,QRUGHU WR UHGXFHZDWHU XVH LQEXLOGLQJV DQGE\ H[WHQVLRQ LQXUEDQ DUHDV VHYHUDO RSWLRQV DUH
DYDLODEOH>@LQFOXGLQJDUDLVLQJDZDUHQHVVWRLPSURYHEHKDYLRUVEFKDQJLQJWKHSULFLQJSROLFLHVFPHWHULQJ
ZDWHUWRERWKGHWHFWOHDNVDQGUDLVHDZDUHQHVVIURPFRQVXPHUVGOLPLWLQJZDWHUXVHE\UHJXODWRU\UHTXLUHPHQWVH
LQVWDOOLQJPRUHHIILFLHQWZDWHUǦXVLQJSURGXFWVISODQQLQJEXLOGLQJVVRWKH\DUHPRUHZDWHUHIILFLHQWDQGJXVLQJ
³DOWHUQDWLYH´ZDWHU VRXUFHV VXFKDV UDLQZDWHURUJUH\ZDWHU7KHZDWHUG\QDPLFVDQGSURFHVVHV LQYROYHG LQXUEDQ
HQYLURQPHQWVDUHLOOXVWUDWHGLQ)LJ
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)LJ'\QDPLFVDQGSURFHVVHVDWXUEDQDQGFDWFKPHQWOHYHO
&XUUHQWZDWHUPDQDJHPHQWSUDFWLFHVKDYHDODUJHPDUJLQIRULPSURYHPHQWDQG,&7WHFKQRORJLHVSURYLGHDXQLTXH
RSSRUWXQLW\ IRU LPSOHPHQWLQJ ,QWHJUDWHG:DWHU5HVRXUFHV0DQDJHPHQW ,:50 >@HIIHFWLYHO\ ,:50KDVEHHQ
GHYHORSHGIRUVHYHUDOGHFDGHVLWLVDSKLORVRSK\RIYDU\LQJGHILQLWLRQVDQGLQWHUSUHWDWLRQV,&7ZLOODQGKDVWRSOD\D
NH\UROHLQKROLVWLFZDWHUUHVRXUFHPDQDJHPHQWLQWKHXUEDQHQYLURQPHQW>@'LIIHUHQWQHZ,&7WHFKQRORJLHVKDYH
EHHQWULHGLQGLIIHUHQWZD\VIRUGLIIHUHQWVWDJHVLQZDWHUPDQDJHPHQWVHQVRUV\VWHPVKDYHEHHQZLGHO\XWLOL]HGLQ
ZDWHUGLVWULEXWLRQQHWZRUNPRQLWRULQJ>@YDULRXVDQDO\VLVPRGHOVDOJRULWKPVKDYHEHHQGHYHORSHGWRKHOSWR
DFKLHYH EHWWHU GHFLVLRQ PDNLQJ >@ DQG RQWRORJ\ >  @ *,6 >@ FROODERUDWLRQ SODWIRUP >@ DQG FORXG
FRPSXWLQJ>@HWFFDQDOOILQGWKHLUDSSOLFDWLRQVLQZDWHUPDQDJHPHQWGRPDLQ:KHQLPSOHPHQWLQJ,&7FRPSRQHQWV
LQWR LQWHJUDWHG XUEDQ ZDWHU UHVRXUFHV PDQDJHPHQW V\VWHP VRPH PDMRU LVVXHV VWLOO UHPDLQ EHLQJ LGHQWLILHG LQ
:,6'20DQGGHVFULEHGDVVXFK
x /DFNRIGDWDNQRZOHGJHLQWHJUDWLRQ,QIRUPDWLRQVKDULQJDFURVVWKHZDWHUVXSSO\FKDLQLVVWLOOQRWIOXHQWHQRXJK
WRDOORZWZRZD\DQGPXOWLZD\GDWDFRPPXQLFDWLRQDPRQJVWKDUGZDUHDQGVRIWZDUHV\VWHPV7KHUHLVDQXUJHQW
QHHGWRGHYHORSWKHFRPPRQLQIRUPDWLRQVKDULQJVWDQGDUGWKDWZLOOHQDEOHUHDOWLPHGDWDDQGNQRZOHGJHKDUYHVWLQJ
DWGRPHVWLFFRUSRUDWHDQGFLW\OHYHO
x /DFNRI LQQRYDWLYHGHPDQGDQGPDQDJHPHQW VFKHPHV&XUUHQWZDWHUGHYHORSPHQWDQGSODQQLQJ LHEHWZHHQ
ZDWHUVXSSO\VDQLWDWLRQUHXVH«LVVWLOOXQFRRUGLQDWHGDQGVHFWRUEDVHGWKHZDWHUVXSSO\DQGVDQLWDWLRQLVQRW
VXVWDLQDEOHHQRXJKDQGUHTXLUHVVWURQJHUPDQDJHPHQWLQWHUYHQWLRQVDQGPHDVXUHVFXUUHQWXUEDQZDWHUUHVRXUFH
PDQDJHPHQWDGGUHVVHVSUREOHPVPRVWO\IURPWKHVXSSO\VLGHZLWKIHZHIIRUWVIRFXVLQJRQGHPDQGPDQDJHPHQW
HQG XVHU UHODWHG (FRQRPLF WRROV SULFH VLJQDOLQJ PHFKDQLVPV ZDWHUVDYLQJ GHYLFHV DQG DZDUHQHVV RU
HQIRUFHPHQWIRUEXLOGLQJFRGHVDQGE\HODZVDUHODFNLQJ
x /DFNRIHQGXVHUDZDUHQHVVDQGEHKDYLRUDOFKDQJHVWUDWHJLHV/LQNHG WR WKHSUHYLRXVSRLQW WKHUH LVDQHHG IRU
DGDSWHGXVHURULHQWHGLQWHUIDFHVWRLPSURYHKRXVHKROGDQGEXVLQHVVVRFLHWDODZDUHQHVVDERXWZDWHUFRQVXPSWLRQ
WR LQGXFH FKDQJHV LQ FRQVXPHU EHKDYLRU DQG WR HQDEOH WKH LQWURGXFWLRQ RI LQQRYDWLYH UHVRXUFH DQG GHPDQG
PDQDJHPHQWVFKHPHV
x /DFNRIKROLVWLFNQRZOHGJHGULYHQDSSURDFKLQWHUPVRIWKHGHFLVLRQPDNLQJSURFHVVWKHYDULRXVH[LVWLQJPRGHOV
DQGFRPSRQHQWVGHYHORSHGGHVFULEHSDUWVRIWKHUHTXLUHGZDWHUV\VWHP6RPHPRGHOVPD\SURGXFHRXWSXWQHHGHG
DVLQSXWE\RWKHUPRGHOVDQGVRPHPD\UXQLQWHUDFWLYHO\7KLVPHDQVWKDWDOOPRGHOVKDYHWREHOLQNHGLQDQ
LQWHJUDWHGFRPSXWDWLRQDOIUDPHZRUNWRDFKLHYHEHWWHUHIILFLHQF\)RUUHDOWLPHZDWHUQHWZRUNPRQLWRULQJODUJH
DPRXQWVRIGDWDZLOOEHFROOHFWHGUHTXLULQJDVPDUWZD\WRPDQDJHGDWDLQUHDFKLQJWKHDSSURSULDWHGHFLVLRQV
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x 'HILFLHQF\LQWKH%XLOGLQJ8UEDQPHWDEROLVP,QWHUPVRIRYHUDOOPDQDJHPHQWDQGDVVHVVPHQWDWEXLOGLQJDQG
XUEDQVFDOHDEHWWHULQWHJUDWLRQRIZDWHUPDQDJHPHQWSHUIRUPDQFHLVQHFHVVDU\E\FUHDWLQJV\QHUJ\EHWZHHQWKH
GLIIHUHQWFRPSRQHQWVRIEXLOGLQJVDQGFLWLHV EXLOGLQJ XUEDQPHWDEROLVP7KLVPHDQVFORVHU OLQNVHVSHFLDOO\
ZLWK WKH HQHUJ\ PDQDJHPHQW  ZDWHUHQHUJ\ QH[XV 7KH VPDUW WHFKQRORJLHV DQG ,&7 V\VWHPV FRXOG KLJKO\
FRQWULEXWHLQPHHWLQJWKLVUHTXLUHPHQWLQRUGHUWRDFKLHYHEHWWHURYHUDOOHIILFLHQF\DWEXLOGLQJDQGXUEDQVFDOH
x /DFNRIDXWKRULWDWLYHZDWHUUHODWHGHQYLURQPHQWDOSHUIRUPDQFHFHUWLILFDWLRQ8QOLNHWKHKLJKO\UHJXODWHGHQHUJ\
VHFWRUDFRQFHSWRIZDWHUSHUIRUPDQFHFHUWLILFDWLRQLVODFNLQJIRUH[LVWLQJDQGQHZGHYHORSPHQWV7KHUHLVDQHHG
IRUVWULQJHQWZDWHUUHJXODWLRQVDQGSROLFLHVDWWKH(XURSHDQDQG1DWLRQDOOHYHOVLGHDOO\HQIRUFHGWKURXJKDGDSWHG
,&7
7KH:,6'20SURMHFWDLPVWRSLORWDQGGHPRQVWUDWHLQQRYDWLYH,&7V\VWHPVDQGVHUYLFHVIRUHIILFLHQWZDWHUXVH
DQGUHXVHLQRUGHUWRLPSURYHKRXVHKROGEXVLQHVVDQGVRFLHWDODZDUHQHVVWRLQGXFHFKDQJHVLQFRQVXPHUEHKDYLRU
DQG WR HQDEOH WKH LQWURGXFWLRQ RI LQQRYDWLYH UHVRXUFH DQG GHPDQG PDQDJHPHQW VFKHPHV DQG DGDSWLYH SULFLQJ
LQFHQWLYHV
7KH:,6'20JHQHUDODSSURDFK
7KH:,6'20SURMHFWLQWHQGVWRGHYHORSDV\VWHPVHQJLQHHULQJDSSURDFKWRLPSURYHWKHGLVWULEXWLRQFRQVXPSWLRQ
DQGUHXVHRIZDWHULQWKH:DWHUYDOXHFKDLQFRQVLGHULQJWKDWV\VWHPLVDVHWRILQWHUUHODWHGFRPSRQHQWVWKDWLQWHUDFW
LQ DQ RUJDQL]HG IDVKLRQ WRZDUG D FRPPRQ SXUSRVH 5HIHUULQJ WR WKH HQHUJ\ GRPDLQ WKH WRGD\ RU VRRQ WR EH
JHQHUDOL]HGVPDUWHOHFWULFJULGLVFRPSOH[V\VWHPZLWKDJULGWUDQVIRUPDWLRQLQWRDFRPSOH[FROOHFWLRQRIUHODWHG
V\VWHPVWKDWDUHJHQHUDOO\LGHQWLILHGDVWKHHOHFWULFLW\YDOXHFKDLQ$VLPLODUYLHZFDQEHDSSOLHGWRZDWHUQHWZRUNV
WKHYDOXHFKDLQFRQVLVWVRIZDWHUJHQHUDWLRQWUDQVPLVVLRQDQGGLVWULEXWLRQV\VWHPVHDFKRIWKHVHV\VWHPVFRQWDLQLQJ
VXEV\VWHPVGHDOLQJZLWKGLIIHUHQWW\SHVRIZDWHUJHQHUDWLRQGLVWULEXWLRQVXEVWDWLRQVDQGGLVWULEXWLRQOLQHVV\VWHPV
WRFRQWUROWKHTXDOLW\DQGWKHVDIHW\RIWKHZDWHUHWF:,6'20LVWKHUHIRUHWRFRQVLGHUVXFKDV\VWHPYLHZIRUJOREDO
RSWLPL]HGZDWHUPDQDJHPHQWLQFOXGLQJDQDGGLWLRQDOGLPHQVLRQZKLFKUHODWHVWRWKHXVHUDQGWUDQVIRUPWKHV\VWHP
LQDQHFRV\VWHPDVVRRQDV\RXDUHFRQVLGHULQJOLYLQJRUJDQLVPVWKDWDUHQRWQHFHVVDULO\SUHGLFWDEOHDQGLQYDULDQWLQ
WKHLUEHKDYLRUV7KH UHTXLUHPHQWVRIXVHUVDQGVWDNHKROGHUVDWGRPHVWLF FRUSRUDWHDQGFLW\ OHYHOVDUHFRUH WR WKH
:,6'20SURMHFWZKRVHRYHUDUFKLQJJRDOVDUHZKLFKVRPHWLPHVDUHFRPSHWLQJREMHFWLYHVDQGQHHGVEDODQFLQJ
x 6DIHUHOLDEOHDQGFRVWHIIHFWLYHZDWHUVRXUFLQJVWRUDJHDQGGLVWULEXWLRQIRUDOODQGDWDQ\WLPH±ZKLFKUHODWHV
WRGHPDQGUHVSRQVHRSWLPL]DWLRQ
x :DWHUFRQVXPSWLRQWKDWZHFDQHFRQRPLFDOO\PHDVXUHDQGFRPPXQLFDWHLQIRUPDWLRQDERXWZKLFKFHQWUHVRQ
WKHLQWHJUDWLRQRIVHQVRUPRQLWRULQJDQGFRPPXQLFDWLRQV\VWHPV
x $QGWKHFUHDWLRQRIDQHZYDOXHDQGEXVLQHVVFKDLQWDNLQJLQWRDFFRXQWUHJXODWLRQVDQGLPSDFWRISROLF\PDNHUV
7KH:,6'20SURMHFWLQWHQGVWRSXWLQSODFHDV\VWHPVHQJLQHHULQJDSSURDFKZKLFKWDNHVDKROLVWLFDSSURDFKWR
FRQVLGHU WKH LPSDFWV RI FKDQJHV LQRQH V\VWHPXSRQRWKHUV8VHU UHTXLUHPHQW GULYHQ DUFKLWHFWXUHGHVLJQ LV WREH
LPSOHPHQWHG WKDW QRW RQO\ HVWDEOLVKHV WKH GHJUHH WR ZKLFK WKH SURMHFW FDQ LQWHJUDWH OHJDF\ V\VWHPV DQG FXUUHQW
QXPHULFDOPRGHOOLQJWHFKQLTXHVEXWDOVRWREHWWHUXQGHUVWDQGWKHVKRUWFRPLQJVRIVXFKFXUUHQWWHFKQLFDOVROXWLRQV7R
WKLVHQGDPXOWLGLVFLSOLQDU\WHDPKXPDQVFLHQFHVH[SHUWVGHVLJQHUVVFLHQWLVWVILQDOXVHUVLVEHLQJEURXJKWWRJHWKHU
LQFUHDWLYLW\VHVVLRQVEUDLQVWRUPLQJZLWKIRFXVHGLQWHUYLHZVWRVNHWFKWKHIXQFWLRQDOIHDWXUHVRIWKHIUDPHZRUNDQG
GHULYH WKH6RFLRWHFKQLFDO VSHFLILFDWLRQRI WKH:,6'20 IUDPHZRUN VHHQH[W VHFWLRQ7KH WHFKQLFDO GHVLJQ DQG
LPSOHPHQWDWLRQZLOOHVVHQWLDOO\DGRSWDV\VWHPRIV\VWHPVDSSURDFKWKDWHVVHQWLDOO\RSHUDWHVDWWKUHHOHYHOVRUVFRSHV
RIDEVWUDFWLRQZLWKWKHILUVWWZRFRQVWLWXWLQJWKHSODWIRUP
x $FTXLVLWLRQ$JJUHJDWLRQ$FWXDWLRQ
x 3HUVLVWHQFHVHPDQWLFVDQGDQDO\WLFV
x 6HUYLFHVDQGGHFLVLRQVXSSRUW
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7KHZDWHUDQDO\WLFVDQGLQWHOOLJHQWVHQVLQJDGYRFDWHGLQ:,6'20KDYHWKHDPELWLRQWRWXUQLQJ'DWDDQDO\WLFVLQWR
ERWKQHZFDSDELOLWLHVDQGRSSRUWXQLWLHV:LWK WKHHPHUJLQJVPDUW WHFKQRORJ\DQG W\SLFDOO\ VPDUWPHWHUDOORZLQJ
XWLOLWLHVWRFROOHFWDQGVWRUHDZHDOWKRIGDWDWDPSHUHYHQWDQGGLDJQRVWLFDQGPDNHDQDO\VLVDWRSWKRVHGDWDWKLVLVD
KXJHRSSRUWXQLW\WRHQKDQFHRSHUDWLRQDOHIILFLHQF\DQGUHOLDELOLW\LPSURYHFXVWRPHUVHUYLFHDQGLPSURYHFXVWRPHU
UHODWLRQVKLSVDQGGHYHORSQHZEXVLQHVVRSSRUWXQLWLHVIRUWKHXWLOLW\7KLVLVDOUHDG\DFNQRZOHGJHGLQWKHHQHUJ\DQG
HVSHFLDOO\ HOHFWULFLW\ GRPDLQ EXW LV WR GHULYH WKH VDPH RXWFRPHV LQ WKH ILHOGV RIZDWHUPDQDJHPHQW ±ZLWK WKH
RSSRUWXQLW\RISURYLGLQJFXVWRPHUVZLWKFRQVXPSWLRQ LQIRUPDWLRQDQGDJJUHJDWHXVDJH WRDVVHVVZDWHUDVVHWDQG
QHWZRUNULVNDQGDVVHWUHSODFHPHQWLVVXHV,QDVDPHZD\WKDQDQRSHUDWLRQDOWHFKQRORJ\ZLWKLQWKHVPDUWHOHFWULF
JULGKDVLQFUHDVHGDQGPDWXUHGWKHWLPHLVQRZIRUWKHZDWHUGRPDLQWRGHDOZLWKDQHYROXWLRQLQWKHDPRXQWRIGDWD
EHLQJFROOHFWHGDQGLQWKHH[SHFWDWLRQVRIDQDO\WLFVFDSDELOLWLHVZLWKWKHRSSRUWXQLW\WREUHDNGRZQSRWHQWLDOWHFKQLFDO
DQGRURUJDQL]DWLRQDOVLORVDQGGHDOZLWKDZDWHULQWHJUDWHGLQIUDVWUXFWXUHDSSURDFKOHYHUDJLQJRQ
x 5HDOWLPHRUQHDUUHDOWLPHLQIRUPDWLRQVWUHDPV
x 3UHGLFWLYHDQDO\WLFV±ZLWKWKHRSSRUWXQLW\WRFRPSDUHKLVWRULFDOGDWDWRLGHQWLI\XVHUWUHQGVDQGIRUHFDVWGHPDQG
WRPRUHDFFXUDWHO\SUHGLFWZDWHUQHHGVDQGXVDJH
x 'HFLVLRQPDNLQJEDVHGRQDZLGHUUDQJHRILQIRUPDWLRQ
x (YDOXDWLRQDQGDVVHVVPHQWLQWHJUDWHG.3,V.H\3HUIRUPDQFH,QGLFDWRUV
&XVWRPHUGDWDDQDO\WLFVFDQKHOSWKHXWLOLW\SURYLGHFXVWRPHUVZLWKLQIRUPDWLRQDERXWWKHLUXVDJHSDWWHUQVWDUJHW
WKHPIRUQHZSURJUDPVHVWDEOLVKSULFLQJSURJUDPVLPSOHPHQWPRUHHIIHFWLYHGHPDQGUHVSRQVHSURJUDPVDQGDOHUW
FXVWRPHUVWRXVDJHVSLNHVWKDWPD\LQGLFDWHDSSOLDQFHLVVXHV&RXSOHGZLWKFORXGFRPSXWLQJVROXWLRQVVXSSRVHGWR
SURYLGHZLWKVHFXULW\DQGVFDODELOLW\RIGDWDPDQDJHPHQWV\VWHPVWKLVVHHPVDSURPLVLQJDUHDIRUZDWHUPDQDJHPHQW
DQGFRQVXPSWLRQRSWLPL]DWLRQEDVHGRQVHDPOHVVVKDULQJRIGLYHUVHVRXUFHVRIGDWDPDVKXSVRIWKRVHGLVSDUDWHW\SHV
RIGDWDFROOHFWHGDQGIXUWKHUGHYHORSPHQWRIGDWDDQDO\WLFVEXVLQHVVFDVHVDQGDVVRFLDWHGFXVWRPL]HGXVHURULHQWHG
VHUYLFHVZLWKFXVWRPHUHQJDJHPHQWWRR
7KH:,6'20IUDPHZRUN
7KH:,6'20)UDPHZRUN LQYROYHV DPXOWLOD\HUHG DUFKLWHFWXUH DV LOOXVWUDWHG LQ )LJ  7KH ILUVW OD\HU LQ WKH
SURSRVHGZDWHUDQDO\WLFVDSSURDFKLQYROYHVXQGHUVWDQGLQJWKHVFRSHDQGDYDLODELOLW\RIGDWDDFURVVDQGEH\RQGXUEDQ
ZDWHUV\VWHPVLGHQWLI\LQJKLVWRULFDODVZHOODVQHDUUHDOWLPHPRQLWRUHGQRGHV7KHSURMHFWZLOOGHDOZLWKYDU\LQJ
OHYHOVRITXDOLW\LHDFFXUDF\DQGFRPSOHWHQHVVDQGGHYLVHVFRSHIRUDGGLWLRQDOGDWDWREHDFTXLUHGDQGZD\VRI
DFKLHYLQJWKLVWRGHOLYHUWKHYLVLRQRIDG\QDPLFDQGUHDOWLPHZDWHUV\VWHP7KHVHFRQGOD\HULQYROYHVWKHVFDODEOH
SK\VLFDOLQIUDVWUXFWXUHWRVWRUHDOOVHQVHGGDWDLQDVHFXUHDQGRSHQZD\7KHWKLUGOD\HULQWKH:,6'20IUDPHZRUN
LQYROYHVVHPDQWLFFRQFHSWXDOL]DWLRQRIWKHFRPSOH[ZDWHUV\VWHP7KHH[LVWLQJZDWHULQIUDVWUXFWXUHLVGHVLJQHGDQG
PDLQWDLQHG WR VHUYLFH RXU EXLOW HQYLURQPHQW LQFOXGLQJ GRPHVWLF SXEOLF OHLVXUH DQG UHFUHDWLRQ EXLOGLQJV DQG
IDFLOLWLHV$QXPEHURIWHFKQRORJLHVDQGGDWDIRUPDWVKDULQJVWDQGDUGVKDYHEHHQXVHGWRGDWHWRFRQFHSWXDOL]HDQG
VKDUH EXLOW DQG LQIUDVWUXFWXUH DUWHIDFWV LQFOXGLQJ %,0 %XLOGLQJ ,QIRUPDWLRQ 0RGHOOLQJ *,6 *HRJUDSKLFDO
,QIRUPDWLRQ6\VWHPDVZHOODVZDWHUSURSULHWDU\GDWDVWUXFWXUHV,QWHJUDWLQJWKHVHVWDQGDUGVDQGWKHLUXQGHUSLQQLQJ
FRQFHSWVDURXQGFRPPRQDQDO\WLFDOUHIHUHQWLDODQGDVVRFLDWHGPDWKHPDWLFDODQGQXPHULFDOPRGHOVLVDSUHUHTXLVLWH
IRUDGGUHVVLQJWKHFRPSOH[LW\RIRXUXUEDQZDWHUV\VWHPVDQGSURYLGLQJDEDVLVIRUUHDOWLPHGHFLVLRQPDNLQJHJ
H[SORULQJµZKDWLI¶VFHQDULRV0RUHRYHUWKLVZLOOHQDEOHKROLVWLFZDWHUV\VWHPUHDVRQLQJDQGDQDO\WLFVLQDZD\WKDW
PDNHVSRVVLEOHFURVVDVSHFWVHFRQRPLFHQHUJ\HWFHYDOXDWLRQRIFKDQJHVSHUWXUEDWLRQVWRZDWHUFLW\QHWZRUNV
LQFOXGLQJGHVLJQFRQILJXUDWLRQSULFLQJPDQDJHPHQWDQGJRYHUQDQFH7KHUHVXOWLQJZDWHURQWRORJLFDOUHIHUHQWLDO
FDQEHXVHGDVDEDVLVIRUUHDVRQLQJRQXUEDQZDWHUDVDG\QDPLFDQGQRQOLQHDUV\VWHPDQGXQUDYHOOLQJWKHFRPSOH[
VHPDQWLF UHODWLRQVKLSVDQGQHWZRUN LQWHUGHSHQGHQFLHVEHWZHHQNH\EXLOWDQG LQIUDVWUXFWXUHYDULDEOHV UDQJLQJ IURP
ZDWHUHQHUJ\WRKHDOWKLQGLFDWRUOLQNHGWRZDWHUTXDOLW\
7KHIRXUWKOD\HULQYROYHVWKH$UWLILFLDO,QWHOOLJHQFH$,FRPSRQHQWVLHRSWLPL]DWLRQPRGXOHGDWDIXVLRQDQG
PLQLQJPRGXOHDQGUXOHEDVHGHQJLQHWRGHOLYHUWKHGHFLVLRQVXSSRUWHQYLURQPHQWOD\HU,QWKLVUHVSHFWWKHXVH
RIDJHQWVOD\HUSURYLGHVWKHUHTXLUHGDEVWUDFWLRQWRDFFHVVHYHU\FRPSRQHQWRIRXU:,6'20IUDPHZRUN7KHVH
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$, FRPSRQHQWV DQG XQGHUSLQQLQJ PRGHOV ZLOO HQDEOH WR H[SORUH WKH LPSOLFDWLRQV RI LQWHUGHSHQGHQFLHV IRU WKH
IUHTXHQF\DQGVHYHULW\RIZDWHUV\VWHPIDLOXUHVUHOLDELOLW\YXOQHUDELOLW\DQGUHVLOLHQFHDQGIRUWKHFDSDFLW\RIZDWHU
FLW\LQIUDVWUXFWXUHV\VWHPVWRFRSHZLWKRUUHVSRQGWRHQYLURQPHQWDOVWUHVVHVDQGFKDQJHVDGDSWLYHFDSDFLW\7KH
SUHGLFWLYHPRGHOVZLOOEHGHYHORSHGZLWKDKLJKGHJUHHRISODVWLFLW\DOORZLQJH[SORUDWLRQRIWKHLQIOXHQFHRIDEURDG
UDQJHRIVRFLRWHFKQLFDOYDULDEOHVRQZDWHUDQGEH\RQGV\VWHPSHUIRUPDQFH±HJWKHLPSDFWRIGLIIHUHQWJRYHUQDQFH
VW\OHVGHPDQGDQGVXSSO\PDQDJHPHQWSULFLQJQRUPVDQGUHJXODWLRQV7KLVIOH[LELOLW\LVRIWHQPLVVLQJIURPZDWHU
FLW\ LQIUDVWUXFWXUHDQDO\WLFVZKHUHH[LVWLQJJRYHUQDQFHSUDFWLFHV WHQG WREHKDUGZLUHGZLWKLQRUVLPSO\H[FOXGHG
IURPPRGHOVWUXFWXUHV

)LJ:,6'20PXOWLOD\HUHGDUFKLWHFWXUH
7KHXSSHUDQGVL[WKOD\HULQYROYHVH[SORLWLQJWKHVHPDQWLFGHSHQGHQF\DQGSUHGLFWLYHPRGHOVGHYHORSHGLQWKH
VHPDQWLF OD\HU  WR GHOLYHUPDQDJHGZDWHU XUEDQ V\VWHPVZLWK DQ DFWXDWLRQ FDSDELOLW\ WKDW IDFWRUV LQ GHFLVLRQ
FULWLFDOLW\LPSOLFDWLRQVZDWHUYDOXHFKDLQVWDNHKROGHUDQGFLWL]HQYLHZVDVZHOODVVHFXULW\FRQILGHQWLDOLW\DQGGDWD
VHQVLWLYLW\LVVXHV7KH:,6'20IUDPHZRUNLQQRYDWLYHGLPHQVLRQLVWKDWWKHXVHUEHFRPHVSDUWRIDFLW\V\VWHPDFWLQJ
ERWKDVDVHQVRUEHLQJDFRPSRQHQWRIWKHVHQVHGDUWHIDFWVHJWKURXJKFURZGVRXUFLQJDQGDVDQDFWXDWRUZLWKD
SRVVLELOLW\WRLQIRUPWKURXJKSDUWLFLSDWLRQDQGGHOLEHUDWLRQRULQIOXHQFHZDWHUFLW\UHODWHGGHFLVLRQV
7KH:,6'20H[SHULPHQWDWLRQDQGSLORWV
7R IXOO\DGGUHVV WKLVQHHGV WKH:,6'20SURMHFWZLOOEH ILUVWO\YDOLGDWHGRQD IXOOVFDOHH[SHULPHQWDO IDFLOLW\
XVLQJ $48$6,0 IDFLOLW\ VXSSRUWHG E\ PRGHOOLQJ DW EXLOGLQJ VFDOH XVLQJ (/2',( VRIWZDUH EHIRUH EHLQJ
LPSOHPHQWHGLQWZRGLIIHUHQWSLORWVDEOHWRVKRZWKHDGDSWDELOLW\RIWKHDSSURDFK7KHWZRSLORWVLQ,WDO\DQG8.DV
ZHOODVWKHH[SHULPHQWDOIDFLOLW\LQ)UDQFHDUHGHVFULEHGEHORZ
/D6SH]LD3LORWUHSUHVHQWVDYHU\SHFXOLDUSLORWGXHWRWKHVSHFLILFQHHGVOLQNHGWRDSDUWLFXODUORFDWLRQWKDWLQFOXGHV
WKH&LQTXH7HUUH1DWLRQDO3DUN81(6&2SDWULPRQ\ZKHUHWKHSLORWZLOOEHLPSODQWHG7KHODWWHULVRIWHQVXEMHFWWR
IORRGLQJHYHQWV7KHLQYROYHPHQWRI6RFLHWj$FTXHGRWWL7LUUHQL6S$WKHZDWHUVXSSOLHULVOHYHUDJHGE\WKHVXSSRUW
RI/D6SH]LD3URYLQFH WKH:DWHU$XWKRULW\)XUWKHUPRUH WKLVDFWLRQ LV IXOO\ LQWHJUDWHGZLWK/D6SH]LD3URYLQFH
VXVWDLQDELOLW\DFWLRQVLQIDFWWKH/D6SH]LD3URYLQFHKDVQRWRQO\GHYHORSHGD(XURSHDQUHIHUHQFH6XVWDLQDEOH(QHUJ\
$FWLRQ3ODQEXWLVEHWZHHQDOHDGLQJSDUWQHURI$UFR/DWLQR$VVRFLDWLRQWKDWLVGHILQHGDVDQDUHDLQFOXGLQJSURYLQFHV
DQG VHFRQGOHYHO ORFDO DGPLQLVWUDWLRQV IURP IRXUPHPEHU VWDWHVRI WKH(XURSHDQ8QLRQ6SDLQ )UDQFH ,WDO\ DQG
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3RUWXJDO,WLVDYDVWJHRJUDSKLFDUHDZLWKPRUHWKDQPLOOLRQLQKDELWDQWVVSUHDGRYHUDYDU\LQJWHUULWRU\FRDVWDO
UHJLRQV LVODQGV DQG LQODQG DQG ERUGHU UHJLRQV DQG WKDW DLPV DW OHYHUDJH OHDGLQJ ,QQRYDWLYH 6XVWDLQDEOH 3URMHFWV
LQFOXGLQJWKHH[WHQVLRQRIWKH&RYHQDQWRI0DMRUVWRWKHZDWHULVVXHV
7KH:DOHV3LORWLQ&DUGLIILQFOXGHVWKUHHGLVWLQFWDQGGLIIHUHQWDUHDVD*UDQJHWRZQWKLVDUHDLVKRPHWRDPDMRU
:HOVK:DWHUSLORWSURMHFW ORRNLQJDW WKHUHWURILWRILQQRYDWLYHVXVWDLQDEOHXUEDQGUDLQDJHV\VWHPV7KH&RXQFLO LV
LQYROYHGERWKDVKLJKZD\DXWKRULW\DQGLQDFRPPXQLW\OLDLVRQDQGXUEDQGHVLJQDGYLVRU\UROH7KHLQFOXVLRQRIWKLV
DUHDLQ:3ZRXOGDOORZDQDO\VLVRIWKHLPSDFWRIWKLVPDMRUUHWURILW LQWHUYHQWLRQDVZHOODVFRPSDULVRQZLWKDQ
DGMDFHQWFRQWURODUHDZKLFKLVRILGHQWLFDOSK\VLFDOQDWXUHEXWQRWVXEMHFWWRWKHUHWURILWVFKHPHDWWKLVVWDJHE3RUWK
7HLJU WKH GHYHORSHUV RI WKLV PDMRU PL[HG XVH VFKHPH DUH FRPPLWWHG WR WKH SULQFLSOHV RI VXVWDLQDEOH XUEDQ
GHYHORSPHQW DQG DUH FRQVLGHUHG WR EH OHDGHUV LQ WKH ILHOG7KH GHYHORSPHQW LV SDUW FRPSOHWHZLWK D QHZ VWXGLR
FRPSOH[IRUWKH%%&DOUHDG\EXLOWDQGDFWLYH)XWXUHSKDVHVLQFOXGHPL[HGXVHVUHVLGHQWLDODQGRIILFHGHYHORSPHQW
ZLWKDQHPSKDVLVRQPHGLDDQGDFRQVHTXHQWUHTXLUHPHQWIRUKLJKVSHHGLQWHUQHWFRQQHFWLYLW\7KHGHYHORSPHQWLV
DWDGRFNVLGHORFDWLRQLQ&DUGLII%D\ZKHUHWLGDOIUHVKZDWHUIORRGLQJDQGRWKHUZDWHUPDQDJHPHQWLVVXHVDUHDFWLYHO\
PDQDJHGWKURXJKWKH&DUGLIIKDUERXU$XWKRULW\DVSDUWRIWKH&RXQFLOF(O\0LOODEURZQILHOGGHYHORSPHQWRI
DSSUR[LPDWHO\UHVLGHQWLDOXQLWVDQGDVVRFLDWHGFRPPXQLW\DQGFRPPHUFLDOXVHVDGMDFHQWWRWKH5LYHU(O\7KH
GHYHORSPHQWLVEDVHGRQDQLQQRYDWLYHILQDQFLDOPRGHOZKLFKSODQVWRGHOLYHUDSSUR[LPDWHO\RIWKHUHVLGHQWLDO
XQLWVDV³DIIRUGDEOHKRXVLQJ´LQYDULRXVIRUPVRIUHQWDO7KLVPHDQVWKDWWKHGHYHORSHUKDVDORQJWHUPLQWHUHVWLQWKH
VLWH ZKLFK LV UHODWLYHO\ UDUH LQ WKH8. 7KH VLWH SUR[LPLW\ WR WKH ULYHU (O\ IORRG SODLQPHDQV WKDW IORRGLQJ DQG
PLWLJDWLRQLVVXHVKDYHEHHQFDUHIXOO\FRQVLGHUHGDVSDUWRIWKHSURMHFWSODQQLQJSURFHVV

)LJD/D6SH]LDYLHZE&DUGLIIYLHZF$48$6,0YLHZ
$48$6,0LVDPDMRUIXOOVFDOHIDFLOLW\ZKLFKZDVEXLOWLQLQ&67%1DQWHV)UDQFHWRVWXG\VXVWDLQDEOH
ZDWHUPDQDJHPHQW,WZDVGHVLJQHGWRVLPXODWHWKHZDWHUF\FOHZLWKLQWKHEXLOGLQJ±SORW±HQYLURQPHQWV\VWHPDQG
SDUWLFXODUO\ZLWKWKHREMHFWLYHRIPDNLQJUHDOLVWLFDQGDFFHOHUDWHGVLPXODWLRQVDQGH[SHULPHQWDWLRQVRISK\VLFDODQG
FKHPLFDOHYHQWVRFFXUULQJLQWKHZDWHUF\FOH7KHPDLQILHOGVRIH[SHULPHQWDWLRQWKDWRFFXULQWKLVIDFLOLW\DUHUHODWHG
WRDVDQLWDU\ULVNVDQGHQYLURQPHQWDOLPSDFWVRIZDWHUVDYLQJVUDLQZDWHUKDUYHVWLQJDQGJUH\ZDWHUUHF\FOLQJIRUD
VXVWDLQDEOHZDWHUPDQDJHPHQWEWUHDWPHQWHIILFLHQF\RIZDWHUWUHDWPHQWFVDQLWDU\ULVNVHQYLURQPHQWDOLPSDFWV
DQGWUHDWPHQWHIILFLHQF\RIRQVLWHZDVWHZDWHUWUHDWPHQWSODQWVDQGGGXUDELOLW\RILQWHUQDODQGH[WHUQDOZDWHUSLSHV
DVZHOODVZDWHUPDWHULDOLQWHUDFWLRQVRFFXUULQJLQVLGH$48$6,0DOORZVWRSURGXFHDQGFROOHFWDOONLQGVRIZDWHU
WKDWFDQEHIRXQGLQWKHEXLOGLQJSORWV\VWHPHJUDLQZDWHUFROOHFWHGIURPWKHURRIVKRZHUJUH\ZDWHUDQGODXQGU\
JUH\ZDWHUSURGXFHGRQVLWHZDVWHZDWHUSXPSHGIURPWKHSXEOLFVHZDJHQHWZRUNJURXQGZDWHUGLUHFWO\SXPSHGIURP
DQRQVLWHZHOODQGVWRUPZDWHUUXQRIIVFROOHFWHGIURPWKHSDYHPHQWVDURXQGWKHIDFLOLW\7KHSDUWLFXODULW\RIWKLV
IDFLOLW\ LV WKDW LW UHSUHVHQWV DQ LQWHUPHGLDWH VFDOH ZKHUH H[SHULPHQWV FDQ EH FDUULHG RXW XQGHU UHSUHVHQWDWLYH DQG
FRQWUROOHGFRQGLWLRQV$ZLGHUDQJHRILQYHVWLJDWLRQVFDQEHFRQVLGHUHGDQGDFHQWUDOXQLWDOORZVERWKPRQLWRULQJDQG
UHFRUGLQJRIWKHH[SHULPHQWDOGDWD$48$6,0LVFRPSRVHGRIDPðEXLOGLQJIORRUVDQGPðRISORWV
6HYHUDOHTXLSPHQWVDUHORFDWHGRXWVLGHWKHEXLOGLQJHJWKHZDWHUVWRUDJHSRROVIURPWRPWKHFOLPDWLF
SRROPFRQWUROOHGLQWHPSHUDWXUHDQGUHODWLYHKXPLGLW\WKHJUHHQZDOOPðDQGWZRH[SHULPHQWDOIORRUV
DQGPð7KHSORW]RQHLVFRQQHFWHGWRWKHEXLOGLQJE\DVHUYLFHWXQQHODOORZLQJZDWHUWUDQVIHUIURPRQHSRLQWWR
DQRWKHU,QVLGHWKHEXLOGLQJWZHQW\WDQNVIURPWRPDUHORFDWHGDWWKHJURXQGIORRUWRDOORZWKHVWRUDJHRIWKH
GLIIHUHQWZDWHUTXDOLWLHVSUHYLRXVO\OLVWHG7KHIDFLOLW\LQWHJUDWHVDURXQGNPRIZDWHUSLSHVDQGDSSUR[LPDWHO\
YDOYHVIRUZDWHUWUDQVIHUVZLWKPDQ\SXPSVDQGZDWHUIORZPHWHUV
1057 A. Zarli et al. /  Procedia Engineering  89 ( 2014 )  1050 – 1057 
7KHZD\IRUZDUG
:,6'20ZLOOGHOLYHUDQ,&7SODWIRUPWKDWELQGVWKHEDVHZDWHUSURGXFWLRQGLVWULEXWLRQDQGHQGXVHUFRQVXPSWLRQ
WHFKQRORJLHVWRJHWKHUDXJPHQWHGZLWKVPDUW,&7FRPSRQHQWVIRUUHDOWLPHPDQDJHPHQW7KHSODWIRUPZLOOEHRSHQ
DQGUHO\HVVHQWLDOO\RQQRQSURSULHWDU\SRVVLEO\RSHQVRXUFHFRPSRQHQWVLQWHJUDWLQJDQ\,&7EDVHGGLVWULFWDQG
EXLOGLQJV\VWHPVXEV\VWHPLQWRDIUDPHZRUNHQDEOLQJULFKHUIRUPVRILQWHUDFWLRQVDQGFRQWURODWDEXLOGLQJGLVWULFW
DQGFLW\OHYHOV,QWKDWUHVSHFW:,6'20ZLOODGYDQFHRSWLPL]DWLRQRIFRPSOH[GLVWULFWZDWHUUHVRXUFHVPDQDJHPHQW
NQRZOHGJH E\ PRGHOOLQJ ERWK WKH RSHUDWLRQ RI WKH ZDWHU SURGXFWLRQ DQG VWRUDJH XQLWV DQG WKH G\QDPLFV RI WKH
GLVWULEXWLRQ QHWZRUN DORQJ ZLWK WKH EHKDYLRU RI LQGLYLGXDO EXLOGLQJV LH RFFXSDQWV DQG WKHLU DFWLYLWLHV DQG WKH
VXVWDLQDEOHZDWHUFRPSRQHQWVZLWKLQWKHP7KLVZLOOEHIDFLOLWDWHGE\WKHSURMHFWLQWZRGLVWULFWSLORWVVXSSRUWHGE\D
IXOOVFDOHH[SHULPHQWDWLRQIDFLOLW\RIIHULQJGLIIHUHQWZDWHUSURGXFWLRQDQGFRQVXPSWLRQFRQILJXUDWLRQVLQGLIIHUHQW
UHJLRQVZLWKORQJPRQLWRULQJSHULRGV7KHLQVLJKWVIURPWKHSLORWVZLOODGYDQFHNQRZOHGJHLQGLVWULFWZDWHUUHVRXUFHV
PDQDJHPHQW)URPDXVHUEHKDYLRUSHUVSHFWLYH:,6'20ZLOOH[DPLQHKRZFURZGVRXUFLQJFDQERWKHQKDQFHZDWHU
QHWZRUNUHSRUWLQJEXWDOVRZDWHUXVHUEHKDYLRUV:HDLPWRFORVHWKHORRSEHWZHHQUHSRUWLQJZKDWLVKDSSHQLQJZLWK
WKHZDWHUQHWZRUNZLWKPHFKDQLVPVWKDWVKRZWKHFLWL]HQKRZIL[LQJSUREOHPVGLUHFWO\DIIHFWWKHP)XUWKHUWKHLUZDWHU
EHKDYLRUFKDQJHFDQIHHGEDFNKRZEHWWHUWKHQHWZRUNLVUXQQLQJKRZPXFKPRUHHIILFLHQWWKHV\VWHPLVWRIXUWKHU
SURPRWHJRRGEHKDYLRUVERWKUHSRUWLQJDQGXVDJH:,6'20ZLOOEHWKHILUVWSURMHFWWRKRRNERWKDVSHFWVRIWKLV
HTXDWLRQXS)XUWKHUZHDLPWRLQYHVWLJDWHKRZFKHDSSK\VLFDOVHQVLQJFDQEHDWWDFKHGWRPRELOHSKRQHWRREWDLQ
PRUHPHDQLQJIXOFKHPLFDOGDWDWREHWWHUXQGHUVWDQGZDWHUFRQGLWLRQV:HZLOOLQYHVWLJDWHHFRQRPLFLQFHQWLYHWKDW
ZLOO ORRN DW UHZDUG VFKHPHV WR HQFRXUDJH FLWL]HQ UHSRUWLQJ7KLV FRPELQHG FURZGVRXUFLQJ VHQVLQJ DQG LQFHQWLYH
DSSURDFKLVXQLTXHWR:,6'20$OOWKHVHGHYHORSPHQWVZLOOEHUHSRUWHGLQIROORZRQSXEOLFDWLRQV
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